Tbe data examined in this study are municipal bond prices from a security pricing service.^ These data are developed from a proprietary matrix modeling system and are sold to banks and institutional investors for portfolio pricing purposes.^ These data are used for various investment purposes by banlis, insurance companies, pension funds, and governmental institutions. JVIoreover, the AICPA allows auditors to accept the data for financial reporting purposes (e.g., valuation of municipal securities). As indicated above, however, my main interest is how these data may be used in governmental accounting research. Nevertheless, the analyses are re]evant for assessing the merits of the data for other uses as well.
The next section provides an assessment of the aiternative bond mar]iet measures used in previous studies vis-a-vis the potential merits of the price data.^ Next, I explore the behavior of the price data within the context of a marliet model as an alternative to these other measures. The fourth section illustrates the potential usefulness of the price data for accounting research. The paper ends with a summary and conclusions.
An Assessment of Alternative Bond Measures
Unlike the business sector, a systematic source of security prices from actual trades is not available for a large sample^ of municipal bonds. This is due in part to the fact that over two million bond issues are traded over-the-counter. These and other issues often trade infrequently, and each municipality may have hundreds of issues outstanding that differ as to coupon rates, maturity dates, call features, security, and sources of debt service payments.
Instead of trying to track actual trade prices for most issues, less costly procedures have been adopted by analysts and brokers for pricing these securities. One approach is to base prices on bond ratings which provide inexpensive signals of default risks. Another approach is to impute values using the net interest cost on the debt,® a technique which reduces underwriter bids to a common measurement base. A third approach is to use data reported in the Blue List, which provides daily data on municipal bond issues that are offered by banks and brokers. These include the offering yield to maturity, coupon rate, amount of the offering, and maturity date of the issue.
A niajor problem with each of these approaches is that they do not systematically monitor the behavior of individual securities over time.
For example, of these sources, only the Blue List reports secondary market data, and rarely does it report data for the same bond issue for any length of time. While a few bond issuers are reported frequently in the Blue List, there is considerable variability in coupon rates and maturities in these reported issues, which makes time-series analyses difficult.*' Similarly, bond ratings are issued or revised infrequently, normally only when a new issue is marketed. Moreover, the rating process is highly subjective and has been criticized as lacking external validity (see Petersen [1975] ), and attempts to model municipal bond ratings (e.g., Michel [1977] and Raman [1981] ) have produced marginal results. Studies of the relationship between accounting disclosures and ratings have produced inconsistent results (e.g., Wallace [1981] and Ingram and Copeland [1982] ).
The use of net interest cost (NIC) data encounters the same problem since they too are available only when new issues are marketed. But most municipalities issue new debt irregularly, so tracking changes in issuer attributes over time is difficult. NIC is also an ad hoc computation that averages data for issues of different maturities (municipal bonds are almost always serial issues) that are marketed at the same time. The calculation generally fails to account for present value differences in the maturities, so at best it only represents the average price of the securities.
In contrast, "security prices" for almost all municipal issues can be obtained on (up to) a daily basis^ from one of several commercial pricing services. These services "price" individual securities by means of yield matrixes. The matrixes combine the yield curves on tax-exempt securities at a point in time with individual issuer and issue attributes to generate a security price. The attributes include current or recent trade prices, ratings, new issue prices, and economic characteristics of issuers.^ This procedure should produce data correlated with alternative market measures over a relatively large time series of observations.
Whether the data are useful for research studies examining accounting issues, however, depends on the sensitivity of the data to individual issuer attributes. Capital market theory may be useful for separating market and individual attributes refiected in these price data for this purpose. This is the main empirical issue explored in the next two sections.
Description of Bond Data

MARKET MODEL RESULTS
The Capital Asset Pricing Model provides a basis for much of the recent empirical research in corporate financial accounting. Little is ' See Ingram and Copeland [1984] for a more complete analysis of these data. ' The price estimates are updated on no more than a one-to two-week basis for most issues. Thus, daily data would provide little additional useful information to weekly or monthly data.
* A more complete description of the pricing procedures used by IDS can be obtained from IDS [1982J. known about the descriptive validity of the CAPM in the bond market,ê specially in the municipal bond market. In this section, I assess the descriptive validity of the market model, derived from the CAPM, for a sample of municipal issues. Fir^t, I determine market model parameters for municipal bonds using alternative market indexes, and then I assess the correlation between systematic risk and returns of the bonds, and test for nonsynchronicity in the bond data, and for certain anomalies in the market model returns.
Monthly, closing bond prices (estimates) were obtained for a sample of city, general obligation bonds for the period January 1978 through September 1983 (69 months). The bonds were noncallable, noninsured, and were of long-term maturity (averaged approximately 18 years). The sample was selected from a set of cities for which other data had been previously acquired, including accounting numbers and practices, sociodemographic data, and annual reports.^" Two hundred and seventy-six issues from 276 separate cities were obtained, but the analysis reported below utilized 252 of these because of missing bond ratings or missing prices for 24 issues.
A 60-month return series was computed for each issue as follows:
where Rit is the return on bond i in month t. Pi is the closing price on i for month t, and Cu is the accrued interest on i for month t.
Since only the interest on municipal bonds is tax-exempt, a tax effect may be observable in an analysis of these bonds. Thus, an alternative return series was generated in which the noninterest portion of Ru was adjusted for an assumed capital gains tax.^^ A comparison of the two return series and an analysis of their performance in the other tests permit examination of the sensitivity of the results to this possible tax effect. No observable differences were discovered.
Regression parameters were computed from the simple market model as follows:
" See Davis, Boatsman, and Baskin [1978] , Alexander [1980] , and Stambaugh [1982] for discussion of the application of the CAPM to corporate bonds, '" Tbe selection process was not random; however, an analysis of the financial and sociodemographic attributes of tbe cities revealed that they were generally representative of the population of U,S. cities with populations in excess of 25,000, The selection process produced no known biases other than against smaller cities, " The maximum effective capital gains rate was assumed to be 24%, For individuals, the maximum rate is computed from the capital gains deduction (1-60% = 40%) times the maximum tax rate (50%) = 20%, For institutional investors, the maximum capital gains rate on corporations is 28%. The arithmetic average of these rates would be 24%, Tbe actual effective rate is almost certainly less than this amount.
where a and P are estimated parameters, M is a proxy for the market index, and e is the residual. An alternative version of the model was also examined, in which the risk-free rate (proxied by monthly returns on three-month T-bills) was subtracted from the individual security and market index numbers. This procedure produced results which were almost identical to those of the market model, so they are not described in detail in this paper.
Seven market index proxies were used in the analysis: (1) the arithmetic average of the monthly returns on the sample of 252 municipal issues (City), (2) the corresponding average for the tax-adjusted returns of the 252 issues (City-Tax Adjusted), (3) Moody's average municipal bond index (Moody's Municipal), (4) the CflSP value-weighted, dividendadjusted index (CRSP), (5) the arithmetic average of the CRSP and City indexes (Ci?SP/City), (6) the arithmetic average of the CRSP and Moody's Municipal indexes (Ci?SP/Municipal), and (7) the arithmetic average of Moody's Municipal and Corporate bond indexes (Municipal/Corporate). The various indexes were used to assess the sensitivity of the results to variations in the indexes.
Moody's municipal and corporate indexes are yield-to-maturity averages. The market indexes from these numbers were computed as:
where Yt is the average yield to maturity for month t. Cumulative returns from the City, Municipal, CRSP, City-Tax Adjusted, and Corporate indexes, as well as from the T-bill rates, are shown in figure 1 . It appears that all of the indexes except the CRSP and T-bill rates have moved in a similar fashion. In fact, the CRSP index moves in a generally opposite pattern to the bond indexes. Descriptive statistics for the parameters of the market model using the various indexes are reported in table 1. Statistics are shown also for the total risk (variance of returns). The City and City-Tax Adjusted betas were constrained to unity by the OLS procedure, leading to alpha values which are approximately zero for each model. Approximately 22% of the alpha values for the Municipal index were significantly different from zero. A positive bias can be observed in the alphas for Moody's indexes, and both the alpha and beta estimates for all of the indexes demonstrate moderate skewness and kurtosis. The beta estimates indicate that the sample of city securities were less risky than Moody's average municipal sample.^^ Note that beta estimates for the CRSP index were negative for the majority of municipal issues. This result was expected since stock and bond prices frequently moved in opposite directions during the test period (see fig. 1 ). All of the beta estimates were significantly different '^ Moody's sample includes both general obligation and revenue bonds. Revenue bonds are inherently riskier than general obligation bonds. Debt service is supported by specific revenues rather tban by the full taxing power of the government. from zero for the City index at a = .05. Approximately 43% were significantly different from zero for the CRSP index. Table 1 also describes correlation statistics associated with the beta measures for each of the indexes. The average correlations between the Rit and Mt were very high for the city indexes, but much lower for the CRSP index. Relative to similar common stock estimates, the market indexes (except for CRSP) appear to capture a large portion of the variance in the municipal returns. This correlation reveals that municipal bond prices refiect macroeconomic events to a larger extent (relative to other information) than the corporate equity market, perhaps in response to the relative amounts of information in the two market settings and probably as a result of the matrix pricing system. The F ratios indicate a high level of significance for the regression models for all indexes except the CRSP, and Durbin-Watson statistics indicate low levels of autocor- The second is for 25 portfolios of 10-11 cities each. The portfolios were created by ranking the cities according to the return measure. The ten cities with the lowest returns composed the first portfolio, the next ten, the second portfolio, etc. At the individual security level, highly significant correlations are observed among all of the variables. At the portfolio level, the lowest level of correlation is .92 (absolute value). The total and systematic returns of the bond issues are highly correlated. Adjusting the returns for possible tax effects does not appear to have much effect on the results.
TESTS OF NONSYNCHRONICITY
Since municipal bonds may not trade frequently, a potential exists for nonsynchronicity bias (see Scholes and Williams [1977] ). While this problem is usually observed only in daily return data for corporate securities, it may be a more general one in municipal bonds. The magnitude of the problem actually depends on the frequency with which IDS updates its bond files. IDS indicates that the files are updated on at least a monthly basis. A test of nonsynchronicity may be useful, in part, for confirming the frequency at which the data are updated.
The Scholes-Williams procedure was used to assess this problem. A nonsynchronous beta estimate was computed for each issue as follows:
where ^" is the nonsynchronous beta, /S" is the beta estimate from the market model described above, /3" is the estimate from the market model with a one-period lag in the market index, / S"^ is the estimate with a one-^ A weighted least-squares procedure was used to correct for heteroscedasticity (see Neter and Wasserman [1974, pp. 131-36] ). The effect of this problem on the test results reported in this study was examined by substituting the transformed betas and residuals for the untransformed variables in the various tests. The results were very similar between these variables except where noted in later sections. period-ahead market index, and pm is the autocorrelation coefficient of the market index. Nonsynchronicity would be indicated if estimates of /3" differ systematically from estimates of I3°. The correlation coefficient for the correlation of 13" with p° for the City index was .976. The correlation of /3" with the variance and return measures was .908 and .878 respectively. The mean of ;8" was 1.005 and the standard deviation was .170. Similar results vi^ere observed for the correlation of (3"-with /3° for the CfiSP/lVIunicipal index. These results suggest a lack of a nonsynchronicity problem in the data.
TESTS OF SIZE AND JANUARY EFFECTS
In addition to tax and synchronicity issues, other anomalies have been observed recently in the application of the CAPM to corporate securities. Some of these, such as price/earnings and dividend effects, are not applicable to municipal securities. Other issues, such as size and January effects, however, may be relevant.
Various studies of these effects and possible explanations have appeared in the literature (e.g., see Banz [1981] , Schwert [1983] , and Keim [1983] ). These studies have generally observed a relationship between residual returns from the market model and the size of a firm, particularly during January.
The association between size, calendar month, and residual returns was examined for municipal securities using a procedure similar to Keim's [1983] . The sample of securities was grouped into ten portfolios based on the book value of general obligation debt outstanding in 1982. The residual returns for each portfolio were computed from the market model. Returns for the 56 months beginning in January 1978 were used to estimate the model parameters, and the 12 months beginning with September 1982 were used as the test period. The mean abnormal return for each portfolio was calculated from the securities in each portfolio for each month and for the combined 12-month test period.
Since size was positively correlated with beta and residual variance from the market model, for some market indexes (particularly Moody's municipal index) heteroscedasticity of the market model residuals was a potential problem in this analysis. The market model produced residuals that were positively (negatively) correlated with size when the average residual was positive (negative). This correlation was not observed when the returns were transformed to adjust for heteroscedasticity using weighted least squares. The regression model for abnormal returns on size using transformed returns for the combined 12-month period resulted in an F score of 0.30 when Moody's Municipal Index was used as the market index. The heteroscedasticity problem was less severe for the other indexes.
An examination of monthly abnormal returns using a procedure parallel to that described above for each month of the test period did not reveal significant results for any of the months. This process was repeated for the entire 68 months for which return data were available by selecting sequences of 12-month periods beginning with January of 1978 as the test period and using the remaining 56 months to estimate model parameters. Regression models were computed for each of the 68 months in this fashion, and no significant results were observed during this time period. Table 3 provides the average monthly abnormal return and average monthly returns for each of the ten portfolios for each calendar month. The average returns for each portfolio across months and for each month across portfolios is indicated also.
I have no explanation why size and January effects were not observed for municipal securities; nor have widely accepted explanations of these phenomena been developed in the corporate market. Apparently the difference is due to some economic factors existing in one market but not the other. Further examination of the differing economic factors may shed some light on the causes of these phenomena.
COMPARISONS WITH ALTERNATIVE MEASURES
The correlation results indicate that the price data are associated with other market measures that may be more objectively derived, such as Eighty-three new issues by 65 separate issuers were observed during the 1978-82 period for the sample of 252 cities. A comparison was made between the NIC on the new issues and the secondary market price of the issuer's bonds for the month in which the new issue was sold (83 observations). Issue-specific components for both the NIC and bond price data had to be controlled, particularly the maturity and coupon rates of the issues. These factors were abstracted by regressing the price of the issue on the coupon rate and the natural log of the maturity in months (the latter transformation was used to correct for nonlinearity). The error terms from the model appeared to be consistent with OLS assumptions. The residuals from this model were then used in a regression model in which NIC was the dependent variable. Prior studies (e.g., Wallace [1981] ) have observed tbat NIC is associated with issue-specific factors including the amount of the issue, the average maturity, and the number of bids. The market index at the time of the sale is associated with the price as well. Table 4 describes the results for the regression models. Bond prices and the Bond Buyer Index are highly correlated since both measures refiect macroeconomic conditions at the sale date. The first set of coefficients in tabie 4 includes both the index and the adjusted prices (residuals). The second set omits the index. In the first model, the price variable is moderately significant, and the sign is as expected (high price associated with ]ow NIC). The F ratio for the model is 81.5 and the R^ is .843. The variable becomes highly significant in the second model, with an JF ratio of 45.6 and an R^ of .703. These results indicate that the price variable is consistent with the Bond Buyer Index and is associated with the NIC on new bond issues.
I also examined the relationship between the bond price data and bond ratings. If both ratings and betas refiect similar risk attributes, I would anticipate an inverse relationship between these measures. Instead, bond ratings were observed to be positively correlated with the beta estimates for all df the indexes except the CRSP index. Table 5 reports the means and standard deviations of the bond prices, returns, and betas for five bond rating classes. Separate data are reported for each calendar year during the test period as well as for the total period for the prices and returns. Systematic relationships appear across rating classes for each variable. First, price increases move with increases in ratings as one might anticipate (higher-rated bonds sell at higher prices, on average). But at the same time, high-rated bonds had higher (absolute value) returns and systematic risks. The latter phenomena are consistent each year for the returns and across all indexes for the betas. Table 6 provides test statistics for the significance of the differences in prices, returns, and betas across rating classes. ANOVA anAANOVA-b y-ranks tests were generally consistent in demonstrating significant differences for returns and betas, but no significance for prices.
These results are similar to earlier findings for the corporate (Reilly and Joehnk [1976] ) and municipal (Schneeweis [1977] ) bond markets. Schneeweis posits that bond ratings and betas reflect different risk dimensions. He argues that municipal default risk is minimal and municipal bond returns are less affected by the riskless real rate of return and the expected rate of infiation. I have no additional explanation for this phenomenon, which has received little attention in the literature. Research in this area has considered the association between bond prices and ratings, particularly for new issues. The direct relationship observed in this study between prices and ratings dominates the literature concerning the role of ratings and prices. This study, along with that of Schneeweis, suggests that additional attention should be focused on the association between the variability of municipal bond prices and bond ratings. The relative sensitivity of ratings and betas to issuer attributes is examined in the next section.
Applications to Accounting Research
BETA ASSOCIATION TESTS
Earlier studies (e.g., see Copeland and Ingram [19836] for a summary) have presented evidence to indicate that municipal creditors are interested in municipal accounting data. This section presents results of association tests between the risk/return measures described above and various accounting and socioeconomic variables. The task is complicated by a lack of theory that describes the issuer attributes of interest to creditors or the expected relationship between accounting data and bond returns. These tests are similar to those conducted by Ingram and Copeland [1984] using Blue List data. Thus, a comparison of results from this study to that earlier study may provide additional evidence for assessing the usefulness of the price data in an accounting context.
The set of variables selected for this analysis were ratios typical of those frequently specified in the literature as being useful for credit analysis or financial management. Ratios were computed using data from the Bureau of the Census for fiscal 1981. These sets of ratios were factoranalyzed using principal components analysis to reduce the variables to a relatively uncorrelated, parsimonious set. Six accounting ratios-total debt/total revenue (Debt), short-term debt/total revenue (Short-term debt), outside (intergovernmental) revenue/total revenue (Outside revenue), total expenditure/total revenue (Expenditure/Revenue), capital expenditure/total expenditure (Capital expenditure), and property taxes/ total revenue (Property tax)-and three sociodemographic ratios-percentage of population below the poverty level (Poverty), percentage of value added by manufacturing to total business activity^* (Manufacturing), and percentage wholesale sales to total business activity (Wholesale)-were obtained in this fashion. Three additional variables-population, form of government, and a disclosure index-were also included. Form of government was a dummy variable (0 = council-manager, 1 = mayor-council or commission). The disclosure index was computed by summing the number of disclosures reported by cities as being contained in their financial statements relative to a list of prescribed GAAP-based disclosures. Finally bond rating, coupon rate, and maturity date were also included.
This analysis did not attempt to produce an optimal model. Instead, it was an exploratory assessment of the association of the bond measures with variables frequently used in this type of analysis. The primary concern here was with the accounting variables. The other variables were included for comparative purposes and to reduce the probability of spurious or overstated results for the accounting variables.
The a priori logic for the association between each of these variables and bond risk and returns is not always intuitively obvious, and contradicting hypotheses can be found for some variables. The following are merely typical explanations. High magnitudes of debt relative to the resource base of a city are expected to be associated with greater risk. Short-term debt outstanding at year-end is a signal of financial stress, since the debt was not repaid from current operating resources during a fiscal period. Outside revenues have become a major source of income to most local governments, and if these resources are expected to remain available, fewer local revenues will be needed to provide services, leaving additional resources available for debt service needs. Total expenditures are expected to be approximately equal to total revenues, on average. A relatively large excess of total expenditures over total revenues that persists for several years is a signal of fiscal stress. Capital expenditures are fiequently paid from discretionary funds and bond issues, so a city has more flexibility with these funds than those used to meet basic service needs. Thus, capital expenditures may signal a relatively strong financial position. Property taxes are a relatively inelastic source of revenues, and heavy reliance on them may indicate an inability to adjust quickly to changing economic conditions. In addition, such reliance may indicate an existing burden on taxpayers that limits the ability of a city to raise a substantial amount of additional revenues.
Sociodemographic ratios are assumed to refiect the service demands and resource base of a city. Thus, the financial attributes of a city should be conditioned, in part, on these factors. Since poverty levels are highly correlated with per capita income, employment levels, racial and age mixes, the expected resource base should be lower and service demands higher for cities with high poverty levels. The level and mix of business activity also measure the economic vitality of an area and the ability of a city to export taxes. The ability of local revenue to adjust to changes in economic conditions depends, in part, on the extent and nature of business activity.
Population and form of government have been used as surrogates for agency costs that may reflect risk attributes (e.g., see Zimmerman [1977] , Evans and Patton [1983] , and Ingram [1984] ). Larger organizations have higher agency costs, ceteris paribus, than smaller organizations, and council-manager governments have lower agency costs than other forms of government, ceteris paribus. These attributes reflect the relative incentives of government managers, councils, emplo^-ees, interest groups, and voters.
The disc]osure index is used to refiect differences in municipa] accounting practices. It may be linked to agency theor3i' as well as population and form of government. Where risk is relatively high, agents bave incentives to offer contracts and information to monitor contracts to minimize agency costs.
OLS regression models were used to test the association between the bond risk measures and the variables described above. Bond betas have been shown to be unstable, varying with the time to maturity of the issue (see IVIerton [1974] and Jarrow [1978] ). Bond ratings and coupon rate also may convey information about bond risk in addition to the information provided by the other variables. Bond rating was treated as a continuous variable for regression purposes using a seven-point scale.^® None of the independent variables in the models except the coupon, maturity date, and bond rating variables had R% in excess of .177 with respect to the other independent variables.^® Table 7 reports the models for three beta values (for the City, CityTax Adjusted, and CESP/Municipal indexes) and the total risk (variance) variable. These alternatives indicate the sensitivity of the results to the index and risk measures selected. Each of the models is highly significant. The independent variables as a group explain the majority of the variance in each of the dependent variables. The results are generally very consistent across models. The se]ection of index appears not to be especially critical to the result, although the absolute size of the coefficients is generaUy sma]ler for the C/JSP/municipal beta model. Total risk appears to substitute for systematic risk in this analysis.
The risk measures were associated with most of the independent variables. Maturity date, bond ratings, manufacturing, poverty, debt, short-term debt, capital expenditures, property taxes, population, and disclosure were directly related to the risk measures. Outside revenue was indirectly related, and the council-manager form of government was associated with lower risks. Bond ratings were observed to be directly related as in the earlier analysis. The other coefficients appear to conform to the earlier discussion of expected relationships, with the possible exception of the manufacturing and capital expenditure variables. Overa]], the resu]ts are highly consistent with the findings of association between risk measures and accounting variables presented by Ingram and Copeland [1984] using Blue List data. Thus, the IDS price data perform at least as well as and in a fashion similar to data available from the primary alternative source of secondary municipal bond prices.
'^ The scale was as follows: Baa = 5, Baal = 6, A = 7, Al = 8, Aa = 9, Aal = 10, Aaa = 11. ' ** Coupon, maturity date, and bond ratings were orthogonalized with respect to the other independent variables by regressing each of these on the other variables and using the residuals from these regressions in the bond risk models. This process reduced the probability that the associations between the risk variables and the financial and socioeconomic variables would be concealed by the coupon, maturity date, or bond rating variables. The results indicate that the bond price data appear to be highly correlated with the attributes reflected by accounting numbers. The regression models do not test whether the price data are associated with changes in accounting numbers. In general, substituting changes (firstdifferences) in the ratios (for 1980-81) or variance of the ratios (for 1973-81) produced similar but slightly weaker results than those reported above. The risk measures were associated with changes in debt, shortterm debt, and outside revenue. Bond ratings were associated with changes in expenditure/revenue and capital expenditure ratios. Overall, the static ratios appeared to perform better than these alternative forms.
TESTS OF CUMULATIVE RETURNS
An additional test of the sensitivity of the price data to accounting numbers was performed by grouping the cities into two portfolios for each of the accounting ratios depending on whether the ratio increased or decreased for each of the 1978-79, 1979-80, 1980-81, and 1981-82 fiscal periods. Cumulative average returns were computed for a 12-month period for each portfolio beginning with the month of the fiscal year-end. The returns reported here were not adjusted for systematic risk, although tests using abnormal returns produced similar results. As expected, the magnitudes of the abnormal returns were smaller than reported returns. No "release" date for financial statement information could be identified for the cities. Most cities issue annual financial statements from 6 to 12 months after the fiscal year-end. Thus the test period included the 12 months after the fiscal year-end. Although the cumulative return analysis may be subject to timing problems, some of the noise inherent in this procedure is mitigated by averaging ever time periods and event dates. Since all cities do not share common fiscal year-end months, noise from calendar time events was also reduced. Additional noise reduction was possible by reforming the portfolios each year and then averaging across years. Thus, the average returns for each portfolio were computed as:
i=l ;=1
for each month for n cities for four years. The average returns were then summed for month 1 to 12 to compute cumulative returns. Figure 2 demonstrates that the price data are associated with changes in several of the accounting ratios. The figures show returns adjusted for the mean return of the sample. This procedure makes the differences in portfolios easier to identify. On the other hand, the differences may appear to be larger and more significant than they are. The scales for the cumulative return variable are not the same across figures. Only the short-term debt and outside revenue ratios were significant at a = .05. These ratios were significant at a = .01 using student t tests of the cumulative returns at the end of the 12-month period. Prices of cities that increased debt during the period decreased, on average, relative to those that decreased their debt. Prices of cities with short-term debt decreased relative to those without short-term debt, regardless of whether the short-term debt increased or decreased. Prices of cities that decreased outside revenue declined relative to those with increasing outside revenue; and prices of cities with decreasing capital expenditures declined relative to those with increasing capital expenditures. Prices of cities that increased property taxes declined relative to those that decreased property taxes. Neither the capital expenditure nor the property tax results show any systematic pattern. The increased expenditure/revenue portfolio was above the decreased portfolio throughout most of the period.
Another measure of the association between the cumulative average returns and the changes in the ratios was obtained by examining the regression coefficients of the magnitude of ratio changes on the cumulative returns for each year. Table 8 provides regression statistics for each ratio for each year. The magnitude of change in the ratio was the independent variable in each model except for the short-term debt ratio. Approximately half of the sample had no short-term debt in each of the test years. Figure 2 illustrates that these no-debt cities had higher returns than the other cities. Accordingly, two dummy variables were used in the short-term debt models. Each variable was zero for the no-debt cities. The first variable was one for cities that increased short-term debt and the second was one for cities that decreased short-term debt. The results of these regressions were consistent with the portfolio results from figure 2. Intergovernmental revenue and short-term debt ratios were significant in most of the years examined. Some of the other ratios were significant in a given year, but systematic patterns were not observed.
Summary and Conclusions
The purpose of this study was to describe and illustrate the use of a data base for municipal accounting research. The data are municipal bond prices from an investment service. The prices are derived from a matrix formula that refiects current trade activity, general economic conditions, and other issuer attributes (see Appendix A).
IVlarket model tests of the data were constructed and results were relatively insensitive to the choice of market index. Systematic risk appeared to account for a major portion of total municipal bond risk. The price data were correlated with net interest cost data on new bond issues and with bond ratings. Risk measures from the price data and bond ratings were found to be directly correlated. The correlation, aiong with other findings concerning the bond ratings, was simiiar to prior studies of municipal and corporate ratings.
The bond price data were also analyzed in association tests with accounting ratios and socioeconomic and political variables, as well as financial statement disclosures. Total risk and systematic risk variables performed equally well in this analysis. Cumulative average returns from the bond price data differed systematically between portfolios of cities wbose accounting ratios increased and those whose ratios decreased for certain ratios.
The findings indicate that the bond price data refiect actual investment decisions, conform to major theoretical and empirical assumptions which have led to the use of similar data in corporate research, and track issuerspecific attributes that are correlated with accounting numbers and practices. Accordingly, the data offer considerable promise as a tool for municipal accounting research.
APPENDIX A The Interactive Data Service Pricing System
The estimation procedures used by Interactive Data Services to derive municipal bond prices are proprietary information. Only general descriptions of the data and models are available. The following summary is provided by IDS [1982, p.lj: Interactive Data Services, Inc. reviews market conditions daily primarily through daily trader contact. Secondary sources are also utilized such as the Daily Bond Buyer, Moody's and S & P publications and the Chapdelaine C-Wire. We take into account quality ratings, market performance, call features, geographic or local situations, special types (i.e.. Dollar bonds, defaults), as well as other factors (bid vs. offer-discounts vs. premium) in order to arrive at a consistently high quality evaluation service that is a reflection of current or past market.
In addition to its own personnel Interactive Data utilizes the services of Mr. Wilson Vk^hite, author of White's Tax Exempt Bond Market Ratings, as an exclusive consultant on municipal matters.
As the Official Evaluator for a number of open-end and closed-end municipal bond funds, IDSI obtains a considerable amount of market input which is also utilized in the matrix. A major source of such market data is MUNI/NET, Interactive's network of fifteen well-known brokerage firms throughout the United States, which provides input concerning the municipalities in the respective areas of the participating brokers.
Interactive Data Services, Inc. maintains a master file consisting of approximately 45,000 issuers or roughly 1,750,000 issues of priceable municipal securities.
The two primary ingredients in the model appear to be the yield curve on bonds based on current prices of issues offered in the secondary market and a numerical rating scale used to classify each issue. The yield curve is updated on a continuous basis. The rating scale assigns numerical values to issues of a specific government based primarily on the prices at which securities of that government are selling in the new issue or secondary markets. Thus, the scale value for a given issue is updated more frequently for issuers that are active in the market. Fifty yield curves are maintained by IDS for 50 rating classes. Thus, each security is priced based on its maturity and coupon factors and its assigned rating scale. These factors provide the dimensions of the pricing matrix.
